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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To obtain the subject element having improved 
thermal stability and excellent luminescent characteristics 
and suitable as a surface light source, etc., for back light by 
using a specific compound as a hole-transporting material 
constituting a luminescent layer or a hole-transporting 
layer. 

CONSTITUTION: The objective element is produced by 
preparing a luminescent layer containing a hole-transporting 
material consisting of an aromatic amine compound of 
formula I to formula III [Ar1 to Ar5 are >6C aromatic 
hydrocarbon group or >4C aromatic heterocyclic group 
containing hetero atoms; A1 to A10 are group of formula IV, 
formula V (R1 to R4 are H, 1-1 2C alkyl, etc.; (a) and (b) are 
0-5; (c) and (d) are 0-4), etc.] or a luminescent layer 
containing a luminescent compound and a hole-transporting 
layer containing the above hole-transporting material and 
sandwiching the layers between a pair of electrodes at least 
one of which is (semi)transparent. The hole-transporting 
material is e.g. 4,4',4 ,, -tris(diphenylamino) triphenylamine 
and the luminescent material is e.g. tris(8-quinolinol)aluminum. 
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[0036] sk*jwhc*v>th:, *«9i©i««a 
©«Tnatttf»*B£UTfflv»*£fct>Bnre*a. 

8E»©«TI&3lttft;£ft£: LTSmtlfcttSftftH 
*t. «*.«. 7 1/7 >IMM»:. 7>h?*7^^ 

-77xx;P*/ >»Bfc, ^tftf? 
^FBB*. ***5?7'/-*«|8WMPft»©t>©effl 
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[0 0 3 7] *»W©#«EL#?©tt*«fc*iS«C'3 
CtS^-T) , ft*V>iWB/jE4llfca*XXfl (Eft 

*att»»£*#*mi:©«£«©») /sffi. siff/ 

]E?l»j£® /3^®/«^tfij£JI/&ffi©#lii£ 1 5 c 
£t>T?tf*. liffi£I?l8>stSi:©ffltc#tiftifti 
$H*1 (A-;7 7-B) £#r *&*•££>•£©«&££ 

rat)*. Kffi/*fH4i«^^a/iE 

M/IHUI8 • JBttB/M. *a^BBff/**tta 

st^ctfe-rts. ^ne©frffsuv»*)ittsiffi 

JI/«?tft*ll/M, M/mttff#?/l/jE?UI 

S/^tB/«^lftMH/liEffi©«jiTftS. 

[0 0 3 8] E/.T, ♦IKLlH'OfMfcrHvrM/ 
iE?L«>2IH/l83t®/l»«©«|ja©fe©S«CtoT^ 

©±ca9!*fcB*aM«ii*»*r*. cnmmt 

XX-r^U-'f F (I TO) , gftXX (NESA) . 

au. n, Ag, cuwjinen*. ft&u&tL 

[0 0 3 9] fcH-CHEOIHUiaWBtRtt**. &0 
(hUTBO. 5nm~10wm. J?£U<Blnm~l 

B2~2 0 Onm©JBB7Wf3:U>. 
[0 0 4 0] fcfciEftll2W©±K«ftB*|»t*a«, 
5gtt»©BJfttt, ^&<tt>e>*-;W«4Ufc^«fc 
5<tlP**t£v»T*4*t. **0'WVit3lff©a»W«lB 
JOb. i«V>B«l«EEa<&B£fc9$f3;L<fcK 
?T. 5fi#»©R£tt0. 5 nm- 1 0 ^m, jif£L< 
Bl nm~ 1 ym. af.Hjf$L<B5~2 0 0 nmt? 

[0 0 4 1] IE?Ltt3H4»fitfi53ttffit©ji^ 
»©»•&% i©«H*tffSl/^. %^g©±lZ 
C ©SSBilTaABEffi tts.%. *©« 

©/h*V>»*W«ff*LK «S]AB, Al. In. Mg. 

*tfflV>Sn*. tt«©^B^ri&d:LT»fi»©]|S3K* 

T+RWOlTBELB^SffBrSCt^T**^. S'l 

©•ua©fe©t^v»Tt>B*tt*at"c#B*«iFBTr» 
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[0 042] 

mmm but. nmm^^mmmzm-r 
[oo4 3] 

X/Vy* U >^(Cct 0 2 0 nm©if*t? I TOUfctttt 
fc#7XS8UC£?L8iaiJ§<!:LT4 ( 4' , 4" - MJ 
X (i^7xr:;P75/) MJ 7x^75 > (aTTD 
ATA) £3X 1 0-«Torr©S^TT?jS^»CJ;0 5 On 
mmTMLfc. Jfc^T!. *©±CfS3tJi£LT> 

>jx (8-*/y/-;w 7;P5^i>, (jktauo jo 

S80nra, Hfc^©±KI£ffiiUT'f >i>£AS6 0 
OA^UTttlELIg^^fiUfe. &£©<!:S©iS 
$Sli-rtT3X 1 O-'To r rKTTStife. COS 
-ftC«IE2 5 V^qiJPl/fei:^^, mj!t^S2 0 8mA 
/cm 1 ©SSS^jgtt, Hl2 10c d/m 2 ©**£© 

fc. c<DMT^mmmmm\zxti, #siLfc#e>EL?g 

^O^SMSLfc. IE?LISMtt*f!RtL,TTDATA 
*fflV^^«l 0 0r£j@*fcttffiK£V>Tfc»g<O 

[0 0 4 4] £Jg0|2 
X/Vy^ U >^ICJ;0 4 0 nm©/?*? I TOmttttt 
fc#7XS«tCIE?liaj£II<!:LTTDATA£3 X 1 0 
-'TorrOKSTr^lCiO 4 0 nm©JP*-ej&IBIL 
&. fcl^T, %<D±\Z%yt&tbXA 1 q 3 £4 0nm 
A, SlC*©±CS^£LTV ; ?*v'9A-ffi£& (fi 
fiitTMg : Ag=l 0 : 1) £2 0 0 nm&;iLTW 
88EL$i 1 £feS!L&. jilS©i:t©X^S«f<T4 
xiO-'Torr^TOofc. ^©^IcmffillV 
ZtiUMLfctZZ, SSStiSK 2 9 5mA/cm ! OS 5(7 
SittWl. JfS 8 2 0 c d/m 2 ©Hfi©EL8fttft 

m&zntz. m&)tmm®si\zttmLT^it. z.omi- 
zn&'p-ziiamLtsiWibELzm&Lfctzz 1 3 o-c 

iCfc^T* 1 2 c d/m 2 ©I8tt#gi£;*ftfc. 
[0 0 4 5] Slig^3 
X/1y^U>^(CJ:D2 0 nm©J?*T I TOI8£tttt 
fc^7XSffi±iCE7Ltei3l@tbT, TD ATActstf 'J 
7^'J>£^2S£tI. 0. 5fiS?6©N, N-i?^? 

JfclSLfc. -t©±fc» ?gttJI«!:LTA 1 q 3 £ 

8 0nm, m\Z^<0±.\zmmtbX-( 0 0 

nmj££LTW$EL$li?£ft:KLfc. &ittt, R2£ 

^T3X10-'Torram^&. H©**K:*E 
2 5 V£R]JmLfci:J:51[iS^9 OmA/crn 2 ©m 
8S**Kft, WS9 8cd/m' ©»&©EL5SJta*SS 
£nfc. >t*H:**«flEK:Jt«ll/-CV»fc. CO**** 
JfttiHMKAft. EL58fc©gfc£S£ 
L&. WmaWmiLTTDATA*ffiHfe*?tt 50 
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^fc©icffli^en. 

[0 0 4 6] £Kfl4 

TDATA : A 1 q 3 : #'J f- = 1 . 75: 

1. 2 5 : 7©fJ^T?g&U 0. 5 SSX^D □*.>[/ 
A&SctUfc. X/ts/*U>4ffc«fcrjT2 0 nmOS* 

"9, 1 7 0nm©J|««lfc. tOiKlltL 
T, 4>3>*A*6 0 0nm«*LT*«EL*?*ff 

?1t. ffi8<r>tZV>n , g.m*t'<XZxl 0-«To r r 
JETFT&ofc, :©ifl:SE5 2 VS:^JnLfct'5 
fM«3 1mA/cm ! OftRfttjm. «ft2cd/ 
m 2 ©»fi©EL»*)WB«*nfc. SSfi*SSSa(C 

tt«brv»t. c©*^*ajfsfiffl*cxn, 
TDATASfflntiiifBi o ox;ftjB*.&*aic*v» 

[0 0 4 7] HJS0J5 
XAy*U>?K±D2 0nm©JJ?*TI TORSfttf 
fc2f?X»*fcE?maifcbTTDATA**#CJ: 
0 5 OnmOJIWSiUL *V>-p. *©.hfc»fcJi 
tUAlqj i:4-v'->7y^5 1 k>-6~ (p-S* 

^ji^s/x^'JjW - 2 -/y*-4H-e?> 

(aTDCMfcRETS) Sftlfe4 0nm, JEC-f 

g:Ag=10:l)£2 0 0 nmllffUT^fSEL* 
TSf^Sbfc. «*©£*©*ffl»4t-'<T3xi 0-« 
To r rKTPfcofc. C©^?(CS£E1 3 V*W*BL 
fcfcdS. S888S1 2 OmA/cm 2 ©388**88*1. 
WS 3 2c d/m 2 ©#fi»E Lj&ttm&ZtUt. 
ELX^* K;KJDCM©S3tX^^ h/HC— jftl/fc. 

wsiiSffiSSicitCTLTVifc. com?* mmmm 

ICAtX. JWUfc#SELJ8#©IM:*IWl/fc. ie?l 
*atttt8il,TTDATAftfflHfc**ttl 0 0-CS: 
ittAfc«ttC*lr>TfclME©ftT»aK>!J»a:t)©K:Jl|iil 

[0 0 4 83 «JS«fl|6 
Zrtyf) >tf\Z&>)4 0 nm©# *T I TOKSWt 
fc^7XSficlCIE?L*S2lli:bT4, 4' , 4" - MJ 
X (N-tuwV/VM S'J7xr:;i.7 5>$lSlc«k 

0 4 0nm»)?*TSIlbit. *©±IC»3tl 
tVXA 1 qj£ 40nm . M(C-t-©±Cgtffit ITT? 

(BfflJt-CMg : Ag=l 0 : 1) S 
2 0 0 nmjR^bT*®EL5fl^SfPKLfc. SfS©t 
^©S^i-T^T4X 1 0-'To r rKTTfe^fc. 
E©**K:«EE1 SVftBttOL&tM. SSS^Sl 2 
5mA/cm' ©«85^Jtn, «g 1 3 6 c d /m 2 



-588- 



*. 



23 

LT^fc. £©#?*aoJIMMitlcAn. 
EL3fiJtO»fcfi«WUfc. iEa(iatt#»tl/T4, 

4' . 4" -h-ux (N-#w/u;w h'J7xr;p 
fc. 

[0 0 4 9] SU60V7 
X/Vy*'J >^(CckD 4 0 nmOlM I TOBSStttt 
fc#7XSK(Cl?L»i£JI<!:bTTDATA£3X 1 0 
■'Tor r©J*2T"CaS®l;:J:D5 OnmfflBWfSI 

ufc. *v>-e. *©±csyiaitLTi. l. 4, 4- 

fh77i=JI/- 1, 3—7&i?X> (fiTFTPBtK 
■f*. ) S2 0nm©JP*T»*U *©±fc*FIK8 
Jf£LTAlq 3 S4 0nmIfU H(C^©±IC^S 
il/TTif*5"7A-«£* (MifPMg : Ag=l 
0:1) £2 0 OnmI«LT*lELff*ffai/ 
ft. «*©£*©*a«ttT'<T3xl O-'TorrH 
TW^fc. ^1©«^IC«JE1 2. 5V£WSBbfctC 

6. «ffiftgl 7 6mA/cm ! ©*«*WU W&6 
1 0 c d/m s ©Wfi©EL«^ffiRSnfc. ELX^ 
?NWiTPB©fc#-X^MWC-&Lfc. 

*fiUfc#&EL«#©»fc€«*l'fc. ]QUI8ttlt 
»tl/TTDATA&fflHfc*?ttl 0 O'CfcjgAfttt 

J8»c*v>T'fe»«©<STtt«^)i^ , b©fc«iA6n, 
CO 0 5 0] m&M8 

7, )\*j9V >9\Z&X)\ 0 nraOlM I TOIg£tttt 
fc#?xa«fc}HUiaJifcUT4. 4' , 4" -MJ 
X &-2-\£ >J5W7$y) HJXxrjl/75>£X 



(13) #B8¥6-1972 

£TC»*fc«fcO 4 0 nm©»*-PriaHLfc. 
■€-©±K^Jt»tbTA 1 qj £4 0nm, MlC^©± 
CfcffiiUT7?*>"7A-ffifc& (SStfcTMg : A 
g=l 0 : 1) *2 0 0 nm*#UT**EL* : F*fP 
fiLfc. H*©i:#©ASfitt-r^T4X 1 0-«To r 
r£TFT£oft. £©Jim:«El 8 VfcBljQLftiir 
5, £ifc$£l 9. 4mA/cm ! ©SS6**JSn, JS& 
1 5 2 c d/m> ©»fi©EL8#iWWaft&. 
HW***KfcllbTWfc. w©#?**S»«»' , Tfl0J»L, 
20 ft*<e.m)EE$WJnUfctr51 3 0t:-Ct>4 4 c d/m 

z ©EL»**JWK3n&. 
co 051] turn 

7>Ky9 l )>9\Z£oT, 2 0 nm©i9 *TI TOiS 
ttttft#5XS«l;:, 2: LT, 4, 4* -K 

X (N- (3 -/?Jl/7x-;i/) N-7X-J1/75 7) 
f7i^£3xl0-'TorrO»2T-C. j&*K:«fc 
t) 5 0 nm©£»-C#KLft. *©±fc3BKJB 
tlTAlqj SlOOnm, SiC^©±CifSi:LT 
-f 6 0 0 nmlflttiE L»T 

i» ft. £ns©&S©&gtt*2£&5;ii:£<:j£BET. 
a^LTfrofc. **©&«©X2Ktt > f-'<T3 x l 0 
-•Tor rJKTTffcofc. C©^*X^+tfiD^U* 
«»6«E€WJnUfctc:« 8 0'CCELSBtt*««a6TP 
<fcD, 1 0 0trt?tt±<?gftL£^oft. 
[0 0 5 2] 

[£91®»jfc] ttmoraUli&tmftJl»&*1IEL 
*^tt. «*©fc©lCttltLT»W«3ett*«l«)±b. fi 
n&583t»tt**b. rtv9 9^ htLT<DWttftm, 
yyy X7U-T 3 ©^SgHlcffiSlcfflU 



OfttlB] ¥j£5¥lfl 1 2B 
[¥MUE1] 

ciiiiEw^sm*] m& 

CHE»A*a*] 0 0 0 2 
WUE&S] as 
HUEPiS] 
[0 0 0 2] 

(&*©&$&] i«iu?ha*s*yt>xjiim 

B3e3-&*©fcK«£E©£«a«(fce-e*rj&. ft 
ifi. Tang6tt*««3tfi**58*ltU *Wch 

Sfl«U ffittBEttSfEHM. KM*. &»«©*r«»EL 
21 §13 it ft (#BHBS 5 9 - 1 9 4 3 9 3<t& 
8) . *«EL**ttill«ELJimcIt' , <. &«ESg 



fj, JftME. to*.T*ft©ft©SBfe****Ci*&tt*a: 

( yw*--X • S> Y— ^ • :*7 • 77?-f h* • 7-r 
y ? X ( J p n. J. Appl. Phys.) 27 
#, L269 (1988*£)). &*-t)V>*7< 
7-fv 4 Y • 7 4 V y 9 X ( J. Appl. Phy 
s. ) I6 5i, 3610H(1989¥)). Wfflb 

CfrSXHJ-- U9-X (chemi s t 1 
y letters) 11451(1 989^). 

6 1 3D337, 3D338 (199 

1¥) 3 . ^n^©gS^75>{r:^ttiS^^7Xg 

^Wftj?nTir>s. ^n6©yat75>fc»»tt»« 
ELftg©<ffitwittw^g)^ffla*MiffansA:a^T 

(TF/OXhTf'JT^X (Advanced 
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(14) 



#BS¥6-1 972 



Materials) 3#ll*f549H(199 
1), »;xm-V^-X (Chemlstly 1 
e t t e r s) 1 7 3 1 (1 9 9 1) NO. 10°) 
[*«*6jE2] 

(»IE»*aa«) 0 0 2 7 

mmm] m. 

[0 0 2 7] 8SS3— fieSC (1) , (2) . (3) TtHZ 

n^mmrs. y\t^<o^mtmzm.^nu^\ 
z.nz>%i&mthTmz-\z, d) -e^snM; 

•&tT©5^, N, N, N-MJ 7x^73 >S§f)#£ 
'&Z>frsb\Z\t, »SXl-y-^-Xl 1 4 5H (19 

8 9) izmmcofimzm^ztwrtz. tts.t>*>> 

hU7i^73>l:KI, KIA 3 . #®£flD;iT7 

nit-ma, (2) -c^snsft^ro^ 

■6. 1, 3, 5-HJX (-/7i^75;) ^>-fcf> 
SNUfcSflSfci&tCtt. 1, 3, 5- HJ3-F^>-tr 
>\Z, *§ST£2i&7S>ft£«j. Sfett^A'V-^ 

ftSfc&l&OiS. 3, 4, 3' , 4* -fh7 (7i 
-^75/) tr7i=^BHM**»*lCtt. 3, 4, 
3' , 4' -xh73-Ktr7x=:;HC. ft%TZ>2& 

75 *fctt*;ww-/i*«fi:tK£3ttT 



(72) £B* 3S 



[9MIE3] 
[»iEW«*Ja«3 9IM* 
MiE*J*BtB«] 0 04 3 

[IKEA*] 

[0 0 4 3] mMl 

XI 1 4 5 H (1 9 8 9) KE«g>a&-CSaifc. 
4, 4' , 4" -h'JX (v7x-JW73/) HJ7x 
^73> (OTTDATA) £3 X 1 0" 8 To r r 
»KSTTSItlcJ;0 5 0 nmcsJI^Bl/t. 
■C. *©±fcf83fcJlil/rMJX (8-*/'J/-;W 
7^5 — 7 A (ETFAlq 3 ) £8 0nm, ~S.\Z^<T>±. 

>PV1>£6 0 0 A*#LTWHEL* 

Ts^SLfc. aMrotSfiDHMtt-r^Ta x 1 o 

-"Tor rHTT*oL lc«£E2 5 V£J? 

SDLfci:ir5. mS5!SS 2 0 8mA/ cm 2 ommm 
n. PS 2 10c d/m 2 OSfiOELSBtiWMEan 
it. JMEtt««»*fcH:«ll/TV>fc. C0#f*lMIMB 

iEftHatttffttlxTTDATAtfflVi&JU^ttl 0 0 



(72)5S9i# ft* XA 
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